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(54) PRODUCTION OF HOT-MELT RESIN FOR PREPREG AND PREPREG 

(57)Abstract: 

PURPOSE To produce the title resin which is suitable for producing a composite material 
comprising a fiber-reinforced crosslinked-epoxy-modified polyaminoamide resin excellent in physical 
properties by reacting a bis(2- oxazoline) compd. with a polyepoxy compd. and an arom. polyamine 
compd. under specified conditions. 

CONSTITUTION: A bis(2-oxazoline) compd. (A), a polyepoxy compd. (B), and an arom. polyamine 
compd. (C) are mixed in such molar amts. as to satisfy the relations: (M/E)=3-8 and (M-E)<P<(2M- 
E) wherein m is the functionality of compd. B; n is the functionality of compd. C; P is the molar amt 
used of compd. A; E is (2/m) times the molar amt. used of compd. B; and M is (2/n) times the molar 
amt. used of compd. C. The resulting mixture is thermally melted to react compd. B with compd. C, 
then mixed with a cure catalyst, and cooled to solidify, thereby giving the title resin. 
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Mb*] trx (2-*WJ» ffc#»©«:ffl^/vs 

»© (2/n) CM) fTSt*. 

CM) / CE) =3~8 N SO* 
CM) - CE) £ CP) <2 CM) - CE) 
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yft^©ffiffl»Eco^TEi, #U xsK+S/ffc^toSff 

y 7 5 yfb-a-»o i y ©«gg«** 

tlftlmSlfnfcLT, #y x#*Mb^©^ffl-t^ 
*© (2/m) fg«* CE] fcU ^S«#y75>ft 
^S<omm^M<0 (2/n) fg«£ CM] fc'TSi: 

CM] / CE] =3-8, Jfctf 

CM] - CE] < CP] =£2 CM] - CE] 

hb#W2J ex (2-tw;» fbim 5>x# 

t> ex (2-***y; v) it&/to>«!m*:*** 
cp] tu ^x^^^-ft^stf^s^^r s 
mnmm^m^n^ix m rxs cm] t-rst 

CM] / [E] = 3-8, Stf 

CM] - CE] £ CP] ^2 CM] - CE] 

^tzmmm 2 ~ 4 ©# y 7^* s c t * 

W« i: -T « IWWI 1 Xtt 2 B«o ^ y ^ 1/ iW* y h p« 

[H*S4] #y/Nn7;P#>#l,I.2,2-xh9:7P 
ti^X 1 ,2, 3 - f- y ^ntyn/^Xiil , 4 -->*y 

7kmmm-vs> %ct*mmht% m$m 1 x« 2 te«t© 
7 y h * >u hwieosism 

7xy y<Dmt7mmt&T>3o%ctmmt-tzm$im 
5 e*<o y y y u^/b* -y h * ;t< h *iK<o«Bfi*ffi. 
ffi$mil ex (2-**^/y» ft^*, #yi 

Mt&%&££5f SfifcK "J 7 5 >fb rT^S 

sir. ex (2-*+-yyyy) fc^fcotejs*^* 
* cp; ti, #yx4?+>-ffc#^S-0*^SK*»J7 5 



^s«sKy 73 ^fta*o 1 ttmittxo'gimm* 

tlfnmStfn fc LTx #y x^+Mbl^Ofig/S*^ 
SO (2/m) feWk CE] fcU 'J T 5 >fc 

^©ffiffl^l/M© (2/n) CM] t-TSfc 

CM] / CE] =3-8, SO* 

CM] - CE] < CP] <2 CM] - [E] 

■a-t\ #yx^+Mt^ftt^s*#y73>'ft^t 
10 *&sa?-e\ ft 6tiftanwb^muwK«s^L> war 
Hfts-a-r. *-y hy^i/HSfKtu &^t?, c© 
*>y y®m*mtwmmc^miE*kz>ct*mm 

Cil*S8] ex (2-twyyy) fbim s>x# 

Ts ex (2-^yjy) itamv&m^hm.tt 

CP] tU 5?x*+S/fcdUatf»«»S?7 , 5Vft* 
»©fl8§*>«*«x«l CE] 24tf CM] fTSt 

20 CM] / CE] = 3-8, MS 

CM] - CE] < CP] <2 [M] - CE] 

S?t, c©*HM&teWfl^«*iB#U WJIU Sfb 

* 7 y y y uwwkmu 

[11*893 mitM®tfft?mc^W>!M?2~4® 
z^ir%i%m®.2~4(D$v^xjyfr%is-e%z ) cttt 
#m 1 1 5 n*^ 7 x tt 8 e«© y y y ^ yo&mfi 

30 ^„ 

CUsR^l 0] 5IfbM^*'^#^y73>©/Nny-y 

flrfcsswfiT* set t -r s 7 xa 8 mm 

m#mi 1] sfb«^*i,i.2,2-7h^yn^x^ 
x i,2. 3-hyyn^yD^x 1,4-^70*7* 

is^s 7x«8 £*© y y y u ^o»Bfi?5ra. 

[000 1] 

[0002] 

csf*ofitff3 -ftt. yyy^yta, ?f>j-^x 

«o c a©»jifci£< cw?i7'j yb 
, 7xy-,«E «*yxxf*Il, «ft«fb 



(3) 



®M¥ 6-107821 



5K (B T X/'Jy) ^*U<to5tlT^S„ 
[0 0 0 3] -73, ex » 

W*Jf, ex (2-*WJ» fb£ttfc£#Si5>7' 

5 yfe^fc*i«(to#erFfciBiiEj6a#a c tic a 
or, 5gn# y 7 5 y 7 5 vmrnvrnM-rz c t t>mm 

Bg63-24102 9*3fi«cE**ftTl,V8. 

ex (2-W/'Jy) {fc£#fc»*8rX73>{fc£ 

tt, #F#P 1 - 1 1 3 4 2 2 9fi*fcB«:S*lT^«. 

[0004] jgst, ex (z-*wjv) fta-ftt 

3?x#**fca*i:»WJE5?7'5 Xb^%i§#Jfcjgp 
Cfcfe, #SB¥3-4 7 8 4 8*f&$Bfc:|g«;*ftTV 

a„ l^l, ex (2-^-y-vy» \ttm*mmt 
lt, ®mm<tmmx.tf*~y%&x y 7 3 y 7 s fwib 

*ft»©*yh^;l/h«JB©*Bitt, fie*, Si&nTV 

[0 0 0 5] 

IPiMI^«x#*S^tttf y75y73 PttHfr&ft 

s «-a-«^©^jgo & ib <» y y 7 u ?->tm&? s © 1;:$? 
&y y 7uintm&r zxmttmm? s c t *s est -r 

[0 0 0 6] 

jg*vh**MlW©ttBj?iiStt, (a) ex (2-** 

W» fb^rtl, (b) #'Jx;H*Mbl=f», SO'(c) 

3f y 7 3 Xbi¥fr£iii=rr s fcisg lt, ex (2 
-**-9Vy» fc£*w)ffi»e/Mre CP] tu # 
y x#*s/fcfc«Rtf*Wfci« y 7 3 40 

ft**© 1 7X?3ft t> ©fcUggSfc^ft^flmfttf n t 
LT, ^Vx^+i'ft^lOffiitMO (2/m) flS 

© (2/n) CM) trSt*, 

CM] / CE] =3-8, &r>* 

CM] - CE) < CP) ^2 CM] - CE) 



[0007] *%wc*5^Tii^s ex (2-^+-y-y 
y » fb^tt, -tts ( 1 ) 

[000 8] 
Hfcl] 

r /»' 

R*— C-N sV .N-C-B 2 



C-R-C 
R S -C-(T \~C-R 3 



[000 9] ({I L, R a^^RS^Xii 2 IB©^ffc7j< 

*a*wu r 1 , r 2 , R 3 at>'Rni^ti-?-*ti7i<^, 7;^ 

;HXli7U-;H^t 0 ) Testis R*W 
UvaXti7y-bvS^WSC t*«T#S. frfr 

Sex (2-tWJy) ltatyS<DMfofflt LT, R 

1 #^H*g-&©££, ma", 2,2 -ex (z-**y- 
yyx , 2.2 -ex u-^/iz-^-^th/y 
x> , 2.2 - ex v) , 

2,2 -ex (5,5 -^^yi/-2-^-+i7-yy » , 2, 

2 -ex (4,4,4 ,4 — r hv^f-;l/-2-*4 1 '9-y , y 
X> ISPfSCt^fS. RtfMbfcUST? 

ssita, m^ts. 1,2 -ex >- 
2— f;W x#x 1.4 -ex (2-si-+i7-yy >-2 
— y>W ^y 1,6-ex (2-*^/yy-2- 
y^i/) ^-y-x 1,8 -ex (2-**ifVuv-2- 
-ow ***x 1,4 -ex (2-w/y>-2- 
y;i/) x^n^+j-x 1,2 -ex 
-2— f/w ^xgx 1,3 -ex (2-t+D-yy> 
-2— oto ^y-tfx 1,4 -ex (2-*+-y-vy> 

-2— ^y-fcfx 1,2-ex (5-p<^;l/-2- 
*Wjy-2-f*) ty-tf>, 1,3 -ex (5- 

^f;l/-2-5t"W , /'Jy-2-^W 1,4 

-ex (5 2 v-2--T;i/) ^ 
1,4 -ex (4,4 -s?^f-;i/-2-**i?-v , y 
>-2--f;U) ^y^yf%wsc£W?5„ en 
?,tt#^T\ x{±2ajw±©tg-&%tbTfflV'6ns, 
[0010] *^{c*5^TJi, ±teex (2-^-^-y- 
yy» fb^wt±, (2-**v/vy) it-tmt 
MmtzcttfT'^Zo !&^a*y (2-^-+-y-yy 

V) fb-&tl©^ftfi»Jt LTf±, M^t(.f . 2-^f-;!/** 

-y-yy >, 2, 4 - ->*y ^/w^-y-yy x 2 
W'Jx 2,5->yf;Ptwyyy 4,5->y 

^;^*l7-yy X 2 - 7ix;t- 2 y y, 

2- (m-hy;w *WJy 2- (p-hy;u) 
sf+tfyy x 5 2 -7XiW+t>/i; y 
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[0011] ^mnicis^Tii, t*x 

y) it^mtLTli, xl2Lfc&^T'fe, #fc, 2,2 ~ 
tfX (2-*WJy) > 1.3-tfX (2-***^/ 
ijy-2-^;W ^-tfxXfil, 4-t?x (2-**-9- 

Meg^tj^Tffl^s # y x#*s/ffc:£#i«, dfrttr 

ftm# 2 i'lWJ'ftSWS L < ffil^n 

5 0 COj; a &->"x#+->ft^i; LT(i, #J*f£, If 
X7X/-/1/A ->^;1/X— 7/k t?X7x/-;l/ 
F 5? ^ U f S^Vx— 7;k 7 h 5 X n ■£ t* X 7 x 7 - )V 
A i^^y >->*;l/x— r ;l/^€) tfx 7xy -;Hi*ti/ 

i/^*y j'S'Aixf*, fh5t: fp7 * w&s^y 5/ 
s;*ixf*, t Fn7^;ti^^ y -> s^xx 

7;k p - t+->$lf i->"^ 'J y^xxf*, 3?V 

[0012] l*«u *^tc^^T{±, amcrsiz 

TV frfrS S?x**S/fl:^*©-*5Ui±a5«=**BW 
T> ^-©2/3 t;l/»A'->*x#* 1 ^e/i-S t 

[0 0 13] *JWt»>T»^»Wl*'J73>ft 
«*, BP*, ^UStSt (7 5 7g») n*'2Hl©<fc^ 

(IP*, fMtn*'2f*5) %WS&7Sl/1t£to 
*WSEL<fflc5*l*. C©J:?:8:3?»8r>*75V{fc£ 
»tlTtt> o-, m-»ip-7X^Uy-7 

75 X 2, 3-X«2, 4-Xfci2, 5-HWUy->75 
X 4,4 — 7757tf7Xr:;k 3,3 -J?* h*5"-4, 
4 — >"75/t*7i-;k 4,4 ->727->*7X^;M 
£X 3,3 — 4,4 -^75/^7X^1/^^ 
V, 4,4 ->7$7h';7X^W^X 3,3 40 

— 4,4 ~-775yt:7ix;K 2,2 ,5,5 -f 
PD-4,4 ->757fc*7XZ,;K 4,4 -^fU>t*7 
7xyx 4,4 */U>L:X (2-?dp7x'J 
V) , 2,2-tfX [4- (4-7577X/+-» 71 
x;W 7d^x 1,3-tfX (4-7577iy+-» 
-ty-ifX 1,3-tfX (3-7577i74 : -» '"Otf 
X 3,4 -^75/^7X-/H-f;k 4,4 ->7S 

y •jyx.—jlxil/y ■{ K^. 4,4 -tfx (7;/7i^ 
;b) 7;>IWfSciW*5„ 

. - C©J;-5ft7fS»«^7 so 



5 >fb-&tl©-g|5^^P'i|tH-3Xa j eti«±ffl75 7 
S*#T5J|i«KXH:^tS03?»fll5Ky 7 5 Xfc^ft 

/a***-*****/ 75 viwMwcwts c 1 1 

T*f?S 0 *>fr5Mtt775yffcMfc> #3?Sffc# 

f«ty75yffc^«cMftli:U, 7-y 
y> ^Wx'JX xf;|/7x'JX o-h;WS> 
10 X m-h;M-7x p-h;Mi?X «-t7f*7 
?-t7f;i/75x ^yi;;i/7syfW5 

[0 0 1 5] ±2gLfcj;-5ic, Mi->75yft^iO 

-spfcrnasf h u 75 vfc**fcww* t * 

fck ^-rs^ffl^^Sffl^Jc^^T. f©2/3* 
;I/«#5?#&^75>ffc-&#K0 1 *;I/*fc#=S:LTffifB 

fflf>S itti, ^© 2 ^;l<«tf 7?#$r>"7 5 yfc-£VB<D 

0 [0 0 1 6] Jzmmcts^T, Hffcttati: LTtt, 

•J VaiBiBlia^)l4jitt, Mx.i£, Polymer J., Vol.3, N 
o.l, pp. 35-39 (1972)^, mmm&%.fcm7 , MMM 
&IL pp. 159-164, it^mX (1973) tCEfsSntV 

tLTtt, #J*.«\ X**>lxXr;K «SS?x 

xf;k >wxn, site^x{±^*^, mx.a* r 
'pa < t i o^-rswa/Nnyvft^^w 5 c t 

[0 0 17] S^tLTtt, «Atf, yy», Btt. HI 

mm, «Eft*^©7k«i^F©aaso«*». «*tr, 7 

ix;WJ ;/g|<D J; 7 * 7 y -;!/ y , y * yx;W 
P -h;kx>x;i/*vK, 
Kf->My-t?yx;i/*yi, 7-7^ k>~- «-x;i/* 
f-7^ky-/S-x^*>^(D7;l/*>'X;l/* 

>K J f>7I/->'X;l/*>'^ mat, 7.lV77-)m, 

fflV-«5^S^75V©se^^?^T, CMffll/^C 

[0 0 18] X;i/*ylxXr;l/t bilk Mx.tf> 7 
l/-yx;l/*yi7;l/*;HXr;k ftlx.if, p-b;y 
xyx**yi^f;l/, p-FAiyxwyixf 

> X >«r x X -r ;U ^ ^(f « C t tf"P?S s 
[0 0 19] /WXitttik ifi{t7;i/-5- 
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ffifcSr^X M^7S^A, ttft/t-^^K 

itx« 3 vm^tz^s ad 7;v* v&t;* 0 y ad 7 

;k *fl{fc:7*;k Jlffc^k a^ft^k Hffcn- 

y;k M;Xx7<;/k *ffc7y;k 1,1,2,2— rl^ 
7n*i?X 1,2, 3- Ml ^Dtyn^x i.4-5> 

[0 0 2 0] Sfc, MteL/c^a^nyXkftoffic^ 
/k ^D'vfc-^k 3^fk^^a^+'>;Hf<0/N 

So 20 

[0 0 2 1] Sfc, 3S«Bl ; ey7 , 3y©Mnyv{k7K3R 

-T?aBoTt>J:<v msfs 7-'JX N-Z^kT'xy 
N-if ;l/7-'J ©7-y yxiiN-T^ 
7^yy|, o-hiuyy, m- 5>v, p-h 
)^i?ym<0YM'Jym, 2,4-*yvyy, 2,5- 
*yV¥y?§<r>*yv~yym., a-tyf-^TS.y, fi 
-tyf-jvr^ ymoi-yj-^T 3 ywtmf* cttf 

[0 0 2 2] ±EUft«fc»fflf04A^tt, WC, 

*{c/\ay>ji-? 2-4 «*wr siaas 2 ~ 4 >j 

/ND7;k*>*W$L<> WJ;?WJAn7;l'Ay 
fcLT, 08*tf, l,l,2,2-fl-77D^X 1,2, 
3 - h y 7ntyn;^SO'l , 4 -j^t^ y^F* 

[0023] ^mmcatin, yv yymt^y « 

Mfflftt, JIlIWgiLT, BP'S, t"X (2 

5?#«^J73:/{fc^£#yx#*->fc£ftfc* 
2®pgtLT, M{fc«Jfc&;6n*., U ^ 

[0024] cc^t, f-*6. 5f Sft* y 7 5 y{t% 



ollajwciorfes tfx (2-**+J-yy» fbMW* 

[0025] m 1 mmtvT<D%wm#vT$y<ti}® 
t # y x#+->f t^* t osjsoMfi&a. Rtsmic * -o 

[0026] l^u *«Htj:ntfs &-*\ Jimm^ 
ur ^yit^mtxv ^$*yit-&®i£zm&L, mm 
®Mlt. Siss^ colt, tfx (2-^-y-vy 

T?£5„ *^W©^t stiffs CCJ^ScLTff 6tl 

s*yM*h yvyis ?*mm L^-n 
w-rsct^^ ex (2-*wj» ft-&«, #y 

[0027] m*>, *mnc&tii£, trx (2-**-y- 

->ft^»so*^s^# y 73 yftAwo«ffl«fcoi,>T 
#y xaK*«>ffc^i»atf3f saui? u 73 yit^mo 
1 y ©wtgssst^^n^timKD'n t lt, # 

'Jl^fftMlOttfflWiO (2/m) 

ce ] t u y 73 yfc&imo>vm=Efrmto 

(2/n) ^*?r [M] fTSt*. 

CM] / CE) =3-8, Stf 

CM) - [E] ^ [P] ^2 CM) - CE) 

[0 0 2 8]5fef\ CM) / CE) »3H*>WZ\i^k. 

*«, *yx#*->fi:^»t^#ffi#y73Mt: 

W t L TM^ 5 c t w?* s fc» * >y h ^ ;i/ h 

<o^BH*oja*%«iatTtfTt, ex (2-^-9-v 
y v) fl:-&«pp3SaR# y 7 3 yfk&fao a a 

CM) / CE) *sft5te**<-rSi*tt, ^JIMWc 

fe»s#yx#*3/fl:^«io-&#«««lB«»Kffiwrs 

xff % ^sk* y 7 3 >fts««otSfi*«*f ai-r swo^f 
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[0029] *5gwtctti{f, ex 
yy y) ft^«tt, a 

CM) - CE) < CP) ^2 CM) - CE) 
*»JEf5J:5ft«!tfil:*fc:TflJ^&ftS. tfX (2- 

©fk^sc^r l Tv y 7 5 y\ timo z iu± 

Sift* '.775X75 K«Si©*J«-r 6*ftt?* 9 . AS 
Wfctf y 7 5 fc LT5?#i8r>*7 5 vfc-£W£f8 

^fci§g-«. ^©4o©73ys7j<^-r^TS^-rs 
(2-^+tJ-yy » fb-g-tft^u x^Mfcigt^© 

CM) ^ CP) + CE) ^2 CM) 

[0030] *^ic^i->r«, *jMLrc<tdt, frv 
&*u y 75 z/i&mt lt5?#&->*7 5 >rc 

^»m&tfni±£fc:2T?;g5fr£, EfX (2 

yy v) ft^c^^vs cp) ©*«e.-f, ce) 

Rtf CM) ^tietl^x^^i/fk-gftSCf^S^i/- 

7 5 yit^momm^im &&ttmt>?£ 1 1 &s 0 $ 

OT, CP) , CE) Stf CM) ^WCH^SS 

5 n:> trx ( 2 -#*-y-vy » ft-g^ ->*x# 
->*75>ft^«t*»S2^ ccD®mmcmfcMm% 30 

fryh*fr h«HB*#sct«fp*«. 
[0031] MELftSEftM^a, ussns:/ 

n*«t, a#, mum. bp*, ex (2-**t»vy 
» ftB« t y 7 5 v ft#» t fr y x*°*Mt 

£««D£f««fc:8tJ^T, *tJ0.5~l 011%, JfS 
L<tt«l~7MXO«Hl?I^5h8. 
[0 0 3 2] &.±.<D£?lcLT%Z>tl&*yh*;l'hffi 

■*I^aci<toT, «^tTSSt|tBaifl:3g«x 40 

> .«* * y 7 5 / 7 5 mm& €>&S 
* 3 7 y 7 c i # * s mi, *mmic£ 

tUS, ifMLTc£5lcLT, fry h ^ihbmf/S^MM 



&j£tt& = 

vmmrnm. mm. ±m, s^a- k y-jv/wm 

^ N ^dx, d— trv^ D-fyWnx, ^377 
fx h'-^y h?$®j&vncrm^t>ti&o 
[0034] mmmmnm-Bm.ii. man. mrnrnn 

*H«*-&*-rs»llSSfc:StJl^T*?l3~9 5S« 

) %. »SL<a5~8 oaa%;gg-r-$5„ c©j;-?ic 
Lrmztizyvyuviis mm, i2o~i8o°c© 

ia*T5~6 0^Hin^-rsci:{c<J;oTS!ftL, HIS 
»flai«x#*fatt#y 75X75 K«fJB*»6ft«« 

[003 5] 

[%M©^] ^^©^SJCcfcnJ^ t:X (2-** 

•y v y v) fk^ft t jk y k+j^m* t ^s«* y 7 

JS*#5<lt^t?*, £ <D£o%; fry htfrhffimZRi 

^ms, t tfttcm&zttzmmmwm^x^yg 

tt#y75X75 K»E*-5*S7y7U?*gSfc:« 
[0 0 3 6] cci^^yyy^u WiLtf, xxx 
-;WO^'yh, rf;l/7©5"V7hs ®^oyzfr-y 

[0 0 3 7] 

[0 0 3 8] HWJl 

1,3-tfx (2-^-yyy y-z-- <y^iy& 

64 g (4 ■€■;!/) . 4.4 -i^75X i/'7I-;W * > 7 
92g (4t;W RVx.fr*ymm (Mtyz-A<x.fr* 
y m Sxtfa-h 8 2 8) 3 7 0 g (ItA) *S 

■g-u 1 4 oncot-yymc i mmw^zmmmt 

fc„ C 4,4 -y'757y7i-iW?yix| 



(7) 



#F*1¥6- 1 0 7 8 2 1 



^ h^Si^^teic.k-DT 7 0 C?-m>y.M.oxtlca—r 

4 V V LX®Wa 4 h U C©7-Ol/Iv£ 
lOOtt-^ (UD) 

(fit) S/UO7^;HR-30) t75*-bU U 

^-f MaT, 1 4 0°CT?4 O^HftSftbaBEfieBLTff* 
2 c©«{Mfi©MHi?Br3&£ttli. 

5 kgf/mm 2 T'%>K>, 0° ^fttfjfiSa 1 7 0 kgf/mm 2 

[0 0 3 9] H»J2 
1,3 -fc'X (2-*W;y-2--f*) ^V-ff>3 
25 g (1.5*;V) , 4,4 - 5/^*7 xx;l>*2 V 

2 9 8 g (l. 5*;W RZfx-tf *~>ffim (Jaft->x;l/x 
afrfri' (SO Sixtfn-h 8 0 7) 1 1 9 g (0.5* 

fcil-a-u i 4 o°co^--^vcffcS€. jggt^r-a- 
1t 0 rtSififtl 3 0°CiCjiLfd^ Mtc, *-7>fpic 

3 0#fHBScBLT, SJS*jilT2-ti-ft 0 c««, fg^fS 

LT, P»?S^9 0'Ct&Oftt*JC, 1,2. 3- h 
iJ7d*7d;^i 5g^i0^., «fc<8l#U <U£P@{I: 

iB*HfiSfc:J:oT8 OiCTf)ta!ilBO±»C3— r-r>^L 
T«JflS7'l';Vi»tL, #!^T\ CO7^';l'A%8 0lCT' 

-fifammmm o*u <«o shu*T-3oo) 

5*-bU UD7'J7l/^f#ft„ CM- 73|S]SC1 
1 4 OWi®E.j£&LTmt£ 2ma<Dm 
m 0#!§#S2 8%) £f#fto C©BMt«©*RWJ»r 
SSfifci 10.5 kgf/mm 2 t?$>t>, 0 ° TjlRlffi^Sli 1 8 
0 kgf/mm 2 T'^OfCo 
[0 0 4 0] H«J3 
1,3-tfX (2-**Wy^-2—<Jl) 
68 g (2. 1 7€;I/) , 4,4 ->"7S7^7X^M^ 
>2 6 4 g (1.3 3^10 , 3,3 -'Jx.f-)]/-AA -5> 
/S/^l-^^yi 70g (0.3 3*M Ml 



2 8) 1 8 5 g (0. 5*A0 £jg-&U 1 4 0'COt- 
^>*fcS€, SUStffc. rtSA^l 3 0TCfcabft 
J8c, 7>|*»IC3 0#|«8*LT, SlS^Wf 
C©&, jS«K*««iLTs rtS^8 0»Cfc& 
■pfcttft, i,4->7nt7?yi i g *init, 

©**y h^jvhmm^mmic^-oxs o°cx*mmffi<D± 

t3— f-fvyLT««7-fA/Ai:U 2^T\ C©7 
io Y>UA*8 0iC-p-#lftK8WWI 0K»U-3y («) 
SKX^r-f hHTA-D 1 2K) fc53*-hU U 
D7V7^f#fto £ft%~ftfal£ 1 8 77^flto 
T, 1 4 OiCt?JioflEJ«JgLTJ¥*2MOBEfl5fg dtflta" 
■ 2 9%) ^fffcc CO«{t|g©Jira3SWfafttt 11.3 
kgf/mm 2 T'&D, 0° 73 ifilfttfSSftfi 1 9 6kgf/mm 2 t7 

[0 0 4 1 ] HSS0fj4 

i,3 -ex (2-^+j-yy V-2--<;l/) ^>4 
32 g (2.0t;W , 4,4 ~i/7S/->*7X^W?y 
20 3 1 7 g (1. 6€W &tfi#+->ffl QSftS/X/bX 
(J*) »xt?3-M 0 0 1) 1 9 1 g (0.2* 

;W *S£U l 4 ot©t-7vffe:If, i^iS^ 
fco fflSWi 3 0tk:IL^ It, t-7>*t 

4o^raasLT, s««3iff**fc. c©& 

^J^aibT, F*3Stf9 0°Ct*Ofct^{C, 1.2. 3- h 
')7nt7n;^i 9g^ADA, *<J|»U HWWfc 

[0 0 4 2] c©*y h*;l/h$Jl£1f??£fcJ:c>T7 0 

so x^x\ c<oy j fr&z 7 o°cx~ft fammmm am 

U-3y (M) M^xyr-f hHTA-D 1 2K) 
s*-hu uDryruy^flifc. cn^-73lRlii: 1 
8 y^JWox, 1 4 o •c-einjBEfiUJg txmz 2 mm©5g 
ffc« (^si#«2 8%) z®ko comitmvmmmm 

^{£8. 5 kgf/mm 2 T'SBf, 0° Tjl&lWf 31fi« 1 6 5 
kgf/mm 2 



